Ozone-induced changes in pulmonary function and bronchial responsiveness in asthmatics.
To compare the responses of asthmatic and normal subjects to high effective doses of ozone, nine asthmatic and nine normal subjects underwent two randomly assigned 2-h exposures to filtered, purified air and 0.4 ppm ozone with alternating 15-min periods of rest and exercise on a cycle ergometer (minute ventilation = 30 l.min-1.m-2). Before and after each exposure, pulmonary function and bronchial responsiveness to methacholine were measured and symptoms were recorded. Ozone exposure was associated with a statistically significant decrease in forced vital capacity (FVC), forced expired volume in 1 s (FEV1), percent FEV1 (FEV1%), and forced expired flow at 25-75% FVC (FEF25-75) in both normal and asthmatic subjects. However, comparing the response of asthmatic and normal subjects to ozone revealed a significantly greater percent decrease in FEV1, FEV1%, and FEF25-75 in the asthmatic subjects. The effect of ozone on FVC and symptom scores did not differ between the two groups. In both normal and asthmatic subjects, exposure to ozone was accompanied by a significant increase in bronchial responsiveness. We conclude that exposure to a high effective ozone dose produces 1) increased bronchial responsiveness in both normal and asthmatic subjects, 2) greater airways obstruction in asthmatic than in normal subjects, and 3) similar symptoms and changes in lung volumes in the two groups.